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Relationship between Variations in Step Position and Catch—Delivery Performance of Infielders in

Fielding Grounders

Kei OGURA*

Abstract
This study aimed to clarify the relationship between variations in step positions to ball pick-up and catch—
delivery performance of infielders while fielding ground balls and to examine whether these variations in step
positions could be objective indicators for the evaluation of ground ball fielding performance. The subjects were
24 university and non-professional corporate baseball players. We analyzed the relationships between variations
in step positions, with the origin located at the ball-catching position, and catch—delivery performance. The results
were as follows:
1) The rates of in-between hops and successful catches in the superior group were significantly lower and
higher, respectively.
2) The superior group showed significantly smaller standard deviations of both the front-back and left-
right direction of the catch position. A significant positive correlation was observed between variations
in steps and the standard deviation of the catch position (left-right direction) .
3) There was a significant positive correlation between the standard deviations of the right foot ground
contact position (front-back direction) and delivery time.
4) Step angles were significantly larger in the superior group. There was a significant negative correlation
between variations in step positions and step angles.
The above findings indicate that variations in step positions to pick-up ground balls affect catch—delivery
performances. The present results suggest that the degree of variation in step positions can be an objective indicator

for evaluating the catch—delivery performance of infielders.

* BB AR
Faculty of Economics, Shiga University
522-8522 Wi BUZAR T IS BT 1-1-1

1-1-1 Banba-cho, Hikone-shi, Shiga 522-8522
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AWEO HIE, NEFOITLBICHBWT, fiERFICBITAT Yy LB OIXL DZ LR T —< 2 AED
BUREIOCL, ATy NEDIZL O NI RMBLD /T 4 —~  ADO RN i F IR /20 1550 9 A2k
Thole. KFPFHREFBIO S NIFERETFULEZXIRIT, TrlBOBRD, MR ELZFRELEAT Yy 7L E
DIXSDELHEER AT =< ALOBRICOWTHWT L. TOFRER, KOIHIRFE RN ELNT-.

1) ERCHEE, A=A UUROEIGHABITKS, MEREDRPAEBICE o7, 2) BATRRE, FHERALE O YR
FEMFIH I, EAETMELICHEBEINES T, F, ATy T OIELHOELHERA B OEUERE (B4 H7 ) LD
A BRIEOHBNR BN, 3) A R B E OREUER 2 (i 77 1) LRERENMERH L O BITA BRI OB 2
bz, 4) BRI, AT AENEEICRED -, 2, ATV T OIELOXLAT I MELOMICHERAD
BN A DI,

PLEDZ NS, HERRHIZHBIT ATy T DXL DL, ERAT7 4=~ ABI RN T r—~ L A A 5.2
LHIENE LI, RIFRORIIT, FWEKRFICBITAAT Yy I ALEOIESSEN, NEFOMXEER T +—~ 2%

Pl 357280 OB BIRIFEIRIC /2R D T L IR T .

1. #E8

1. BFEKICH T2 TO0NIBOEM L EE

FERICEB T DNBTORRKOBEL, 77 4—
OFTER (LLF Tam) LWs3) 20 L, T# - &H
ETURNMITLHIETHY, ZoOIaUBERETNE
FORbLERNRBERETHD S TWD (I,
1991 5 k87K, 1979). W T2 2w 2084 354,
EHVDRAFIET D F TITHER—EER— Bk 2 T2 <
HRFNIERSRWN. 20k, HER—XEKoOE/EL
MEfELIZ, 2o, B ATH 2 ERT 7 ME b=
EEHDH T EICORND UNA - IF, 2019).

=2 o AUVEL O Ry A S 1, KEE (1988) SRR TWn 5
KB EORSEZ S E 25 &, UTO X5 Bz k
DD Lo TWD. ET, FIERBKIEhD &, MEK
s & UCHIERBIMED S BRAG S 5. feW\N T, FTERD 71
RS, NT v ROE SR & O % §iA B
O, Sl 2R ERALE A TR L 7R A B FTER 2 D 7
n—FRENHDH. 77 u—FHHE T, fIERICHER
SEETT 2 L RIS, O 2R — Vil 72 & O
LI, WEERNRS RN RTHDH Y a— kA
Ty RRw TNy RCHER T & B fci 2 il ERAT
ZFRIL, ZOFHENFIHERALE A~ T, AT v
FERBET LR oG REBBSE TV 2 ENE
FREE 2D, oz B, FREBE TR TNy v
Faabtsd) (B, 2006) EHLEbnd. £ LT

77 v —F R GRS AT ERALE A~ T, fER
DIOIZFEBRC T T 7 w22 LT HiERkREZ Az 5.
ERRE T, Nv Yy FedbEfHhnicaee, (v
X o7 =Ny R EONELMNE Z o 7235612 bxtbii
TE, POAL—RITEERICE D Z L3 T & HHliEkD)
YEZATH ZEMNEEL 2D, RZRIL, WEKZICHRED
BT 2ERBEN S 5. FERFHE TIE, HED
BB, B, BEOREWR—LE2RTDHZ
ENEEAREE LD, D OREIEI U COEEL
TV5bIFTERL, TNENDEEG L —EOB) X &
LTI ->TWN5.

2. JOREICEET2EITHREIEBICS T 2RE
SRAEY, ENENER DA AT D RO
TEOEE L LT Thh, SOIITEREE RE L
W) B DHBENRIRFICR D B &V o TR B
L. FORW, EREL RSO EL L0 ORIE
IRUZHEICR DTV &R0, AR 74—
VAGEMAEE LW LR COBBER LS. 2SI
2T, RBRREOHL SR END, T2
FATHFFEI LD 72, A — RIS DWW TCIE, AR
KD AL — FIEDEW (EIEIED, 1970) R, #T
EKITEOFROFRN0 &2 HEEERICONTHS
DICENTWD (Z4FIED, 2012). Fiz, XEREHE
IZDWTHE, RERWVEERBIEIC D722 5 fli s EkEN E D
R (Kita et al., 2014) R0, F8EE L~ LOSFAR AL E D

727



BWIC &K 2R EREVMEO RS (T 751E 5>, 2016a ; B
E725, 2015b) 72 LUZ2WW T, REMICH L Mz & T
W5, HHERENMEIC SOWTIE, /NAIED (2016a),
s JIRF(2017) 23, HRE L L D B 7p %38 T O ffi £k
FEEL R~ T 4 7 AT 5 Z Lo XD, ffliEk
FEICRB I 2 HEDOFIREZH SN L TWD. L
L, FCHENRINZR—IRTrETHY, Eik
Bl TR BALDERGRE & OO D 2 b, KB
RIIEER AT 4 —~ LV R ESWEEE S TR ENT
WWZ R CORMERD D, A - JEES (2017),
FTHEDS (2017) 1X, WEHFOREERAA Ty —< 2 2%
T D OHEET A R EERL, TOHMIECS
WTHRH LTS, LavL, SEREMERFROARIZL D
NRT7 F =~ ADFMIZE EE-TEY, kA
T A= U AR EOTRERREHE R STV
W, IRHDOZ NG, IalBEEONRT p—< o A
MZDUWNTIE,  FlERRED RO EREN R 72 & T4y
PSR C& Th, HiEER ST 4+ —< v AZRAND
DEBANZGHN T Z DIBEDN L STV VOB
WThd., zolk, HEHETIE, B8O L6/
RGO LY, HEREBSLENMEICE T 555/ 72
R AN S O AR T TR R NY W

7N

3. ATy TRHBOIES DX (Y 5 EITHRE E KM

ROMED T

W 2o & EREICHERT D 7o ®i2iE, v a— Ay
YRR IRy R E 7 DR E THiERT D Z L
NEIETHY, ZOZ LIFRBHMICHRBRRMICHEHL
MITI o TV (B - EkL, 2001 5 ¥, 2006).
NE T, oDy RTHIERTE AL olcx
Ty TR LN b, TR LR E A~ S R
HEETWD. ZORAT v 7OME & W BLETIE
Bex e tilc BV, ZTOEEENMERHIN WD
Wzi,@kmﬁ®%%ﬁﬁfi,%%ﬁ®xb74
R L O BSOS D 2 &0, N7 4+ —
< U ADA EBLOEEICEEREE RSN
TWD (HAHED, 2012). Fi2, =207 T 0
KA~ v =224 20178 (BA1Eh, 2009) Tl
ARy MEEEEREL LIz AT v LB O R
MHAT vy 7OMERNEFML TB Y, T#hE I

W L L XD DED/NSIWEELTET v F U —
JETOTNDZERREINTND. BEkO T il
ICBWTY, iERMELZEREE LIeAT v TNEO
XSS EITEH LIZEKREED T3 b T d

(EBIE D, 20125 /A IEH; 2017). /NAIE D
(2017) 1%, "N R+ 25TuDTEROMEIZEB W

T, EEBRLAD DIHERICE D L TCONBTO AT v 7
FHENOBEREZ A H 2N L, FHERMLE 2 HedE L Lz b &
D, FHERIEICIIT 5 AT v O EOIEERZED KA
THERNR T o — < L R 5 2 5 ATREME A 7RI LT
W5,

TID DFEATHIRIN G, #e REEIZBNT, &
Ty INEOE DO E FHERZE) 2N [R7 v 7R
H1 L LTCGEHRESh, N7 x—~ R EE XD
FBELLCTEEREAL TS LA LS. Lal,
AIED (2017) OBFZETIE, BEROEHEO ki &
EEoTEY, AiMEHE B OBIRMEIC OV TEERIC
RETSN TN b, IBHITERERAT +—~v A
EDOBEIZOWTH L MNIZ IR TN &7 EAvH
BE L CRERESNTWD. B, EEONE 2o 00
T, EHOH7 ST/ I OF ERZ LERT 5 351k
HLd D, INEIED (2017) OFFIETIE, RHHEDIE

B &, B0 ER T & FRic s 2 7o et
TO T AREEE SHTRE LTS, LavL, £
DX 9 RN TR BT L, AT v TR
FICB L CHeAE K DWHE R EN RN Z L1
EHELRTHAI. £ T, TATHROIMA~DOFHER
ELT, EPIERICSK Lz 20 OABI BT
FERRFIZRBIT 2 AT v ZALE DX S D & P EER S
T =< VA ELE X DHINE I DITONT, b

]
ROMREZINZ D Z ENAIEDALIE ST TH S,

a:2
&

7N

L~

4. FHEOEB

HPERIZI T 5 T BBV T, kRN o —~
U AREREII DO RBENI N T & DI 2 LT 5
ZERNTENIE, BETREOART p—~ A H AR
BRSO E R VGL EEZ NS, £ T, K
WFFETIE, JeATAFZEIC K D mAIC IS &, fHERNIEIC
KET 2 AR 7R BRI D 27 P LB DX SO X A/
SN L&k, TS HERALE I of L CE iz A



SRR IR 2RISR

Ty T hRPECE AR SR L, N F ORISR
T A=V AZBWEEE 5 X D RE AT v T T
HDHEDOIFERE L. RO BRIX, LLEDOR
FARRGE L, WNEFOIEmICHRIRT 5T LBz
T, WERRFICB T2 AT vy IO SE N T el
BOFIRER N7 4 —~  ZADORBRI LTI 72 0
BOPBRET L2 THD.

I. A%

1. XE&

1) WMRE

kPG, B ERE R A R H BT 5
TV D RKFHERR T 164 36 L O NP EKIR T 8 4
O F2ak (B R 1.73+0.05m, K H : 72.4+5.7kg)
ThY, BENARTONEFThole. KFBERSE
T, PRFEHEEE 1Y — IR 5% TF104
BLOQRFHEKEME 2 — /e T 52T 6
A4 THY, o NBEkSETIE, Wi ke ERS
HGRR OB LT — LB TOIERFETh o/, 7
B, AL, EHEOFBT A0 MmIE L AN
ICCTHEREZT, TRTORRFITHEEN, ke
K OERME 2 E1lC oW T RBIAE T, xtgE
LREE AT 5 2 Tirbiik.

2) EBRHEKE

FWRIE, KT — 2O HEIRG OB SN
T 4=V RIZBWTC, Bilx o BRI 3EIChZ- TiTh
- EEEHIE, EBEORAITBIT ANE 2 e ol
HEBEL, F—AX—RALICHREL-E YT I~
U DR S UM B ER R — L Al ER TS, 2R
PERTDEIEE Lz, 8es i, R—unf# s sn
1%, EREFOEME™ HD, RAICBIT2EEO
S U L FRRIS, SHERALE 2 T L e B R L,
ERSEFE R —BAKERT D L5 Hor Lz, NEf R
DHE L, B ENDIR—LOEE &2 FZ2THEITT
HZEIETET, L LAKRNED BIE, EEIZHREK
THR—=MPENS, Ta— bR Fea 7Ry
¥ R CHERC & 2 Fol e RO 2 T L, =0Tl
WG CTe AT v TOHf =T & Tholz. L

747

%365 S22 A

"L, BT —X ZWHE - T 5icbhizn, #
FHEND2R—NVOMWE%Z & HFRELEICT 50N
Hol=. D=, A—=KT (2R Z#H0
TR =L OB E (F]3H) Z K9100km/h (ZHEHI L,
MABEDONT o RTHREICBET L LIy F o
T BRI L. A=, 0.9m D S 5 st
LHEOERICANT TR S, &7 T +07%
VA= T T v T O%, FEREEICENLD E THRIK
5L OMCE 21T, RMEEKIC OV TR ER Ok
HIZb 5T 1 AR E & L, AR+
AU NENIE S ko e

3) F—42INE&E
2EDOEEE LT AN AT EMGHOLEEDRIITE
FOERIORITICRE L, SREoEgE2RE L.
1E BB LO2FEHOEBRTIE, EX — F1 (CASIO 1)
ZHWT, fREEEP3002 <, @ HKF1/1000
Boii¥ Liz. 3RIADOERTIE, AR—Ya—F
791 5 (IVCAE) &2 VT, B i g fb240 2 ~,
#1000 TR E L=, 2HB00 27 OS]
1%, BRERHCK T A T OBEHEMIZ LED 76 D731 A
FEBLAT Z KV ITo7. 228, T =k
THEREM A2 R T 5700, REOREACE vy ) 7
L—3 g R — b F i ST PN D 636 T | T BT 52

T, MEICHRSE LTz,
2. F—4anE

1) PEFEORE

wit L2240 0 9 B, TERA K & < Bkaarcss
B0 EFTOMERR Y v 7 Ny KCOMEE L, i
HIPIER R E S B 538, £/, Wbk A L ¥
TNy KPR o L E e I T
1%, F—Z OREMEED DO Lz, Z 0k
B 199N orikE & LC®RES . kS, il
ERAL (& O FHENTIHER OB IC KR & < b D72, Ak
R OHLTIERHIRI A LG AEOAT v T o E
DTHMTHILICERERDDLEBEZOLND UMEF
2y, 2017). FO®, AREFETIXETIRE O
72, 2017) ERIBRIC, FRER I AR b otrxig s L.



2) SRTEREDEH

v 7 A @ VEMRAT > A 7 2 (Frame — DIAS V, DKH
1) ZHWT, WERERCB T 2 A FBMEB L,
R— i &% T8 TFT VX A X L%, DLT ik (M b,
1983) Z W T 2 & D3 sl 3 LR % H
HL7z, JBENSR— L= WMD) HE X
i, ghE ESMAE ZEh, o OB EA LG
MOHTHESGMEY e T 50 FROE LEFESR %
BOEL7o. 7ed, WIEROEAE & DLT I L 5 HE
TEMOFRAED 3RO EFRIZI T 5 FH01%, X #ili7H
0.008m, Y #liJ5110.008m, Z #il751110.009m T - 7=.

3. FHEHSJVEEFE

1) IR DEHAE & L 7 OIRERE

AT IR, RGO R — VB AR S & LT & &
O, FERIFIZBT 2 A2 E RO L Lz (X
1). Fiz, BHULEOIEHERZE (LLT [SD) L #ET)
Z X gy (Ritg 7)), Y pdy (B D7) EhEhic
OWTHGEHE T LICHH Lz, 7ok, ek 2RI

DNTIE, AFRIZET kI AT Tr 77
HDHNTHEICAR— AN YT fiisk LERZL DT
bolol, JATHE ChAEIEh, 2017) & RIERIZ,
75 Tl DUNTHRIC R — L3 Y 7= o T 7 2 Rk
DR — VIR L Zp7p L CREM R 2 B LT,

2) RIS T -7 R

MRE DB AT y—~ 2 AL LT, HiERmDh
B, flEk AT >R, HERNLE SD, AT v AN,
EEAT v TH, EEREMERR AR L. BLT, 2
O DB FIEIC OV TR 5.

THER BT 31T, WER R T8 BB X 100 (%) &
L, BEZLICEH L.

BN > B, HERL7E AT a2 — kY
VR, NI R LR, mar Ay R 3 FRET
W3, TnERAEERICED L EAEERH L.

FHERAL#E SD 1E, E&JINE A (2012) O LI IS
X, HiEKERCB T D A A ERORRERAE LT,
FEAEDOOERMEAN Y @ LICEET 5 & 5 I EiE S

(m)
o
3 gyl%

ShotE

R

0.5
£ 0
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05 o 1
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SRR IR 2RISR

WIS R R L, Z OEBERICBIT DIHERIE R —
JVIEERED SD & L7z (K12). SD X X 54y (g Jr1m),
Y 15y (ZEAFTH) ZNZRIC DN THEH T LIChH
H U7z, iRz BT 2 MERNE O OB,
EPEAT v T ERE LA DT L2 K E 27 dliEk
NE~EBENT D03, kRS E Lo BIZT 77 %
ATt /A IZ BN 23 2 & I #& I 7 il Bl & & S 9
L. LIedoT, HHERALE SD ITHEkEE 4 & o721k
AT D, 7771 & D Rk 2a i R R O
ERT.

ATy TRHEE, A IR (2017) O J7 ik & TR
\Z, EAOEERESHRI &, TERERTO R — /L
Ry NV EBEZT D E ORI HEL Lz (K3).
ek A7 > 780%, e si— Rt OB E %
1 ATy TE L&D, fiEFRPLA—LY U —2F
TIATONT AT v 7 OREME Uiz, BlxIX, gk
(O SR R R — R — L ) U — 2 DI B EA
TONTEGARIIIAT vy T L2y, R—nL D U —2F
TOMICARE— 2 Bty t 5 — g iR ES iz
BRI 2AT v T LB,
PRERENVERERD 1, fERMNSAR—L Y U —AF CloH
L2 E U, ¥ L7cliig o a <o mi L.

(R

e

%365 S22 A

B, AT, HERREDE, kST R,
ERALE SD ik N7+ —~ A, AT v IHE,
AT v TH, EERBERER & R R T o — = R
LEFEL, TNHTRNCOEM ZMEK AT p—~
A LEZ L.

4. HEEOHDT

AWFIETIL, FERNLE KT 2 IR A& 7o il BRIRE D A
Ty INEOIXLDERN/NSNT L&, TRl S
RO L CHEYNC AT » AT I AE R LAY
L, LR 7 4 —< 2 AR WY B 2 HRE
LIEAT T ThHDEDRMERE LTz, TD®,
KR DB EICEB T 5 X a8 LY oz
NOSD EEFLIEbDE [RAT7 vy TDIELH& ] &
LCART =~ ZADOFHEEFE & L, Z 0N/
Moz bfr124 & LACHE, TA1240 & TR & E
LB T &AT o2, 708, EALEEITAES AEFR 6
&, RFEBEFNV64THY, KERFODI L5410
BTF—ADL X2 T - FThol. RIS A
BEN 24, KERTNPIL THoT. B, JE -
REIZOWT, WD FIE A GO 780 t BUEIS &K
O L7, ARAREIA LN RD Tz,

H

-
7|J|;2—J 0.5
O
&
o
E Y «ca o
| 0.5 0 -0.5 il

Q &EFoLREHRME O SRROLREBNE
W TEmnE O SRRoERuE @ FHRRME

K2 HEHMCEOER



O ERERE

O EREWGE

@ B ——> RLREANT B
K3 RTFvTHEDESR

5. #HEtnE

KR OREIR T 4 —~ AT IB T D REM 0 b
IZOWT, FIEDZEDEITITIIE DR t E &
iz, JERR = L USRS Y o ROEIG O ik
Wi x ZR/ipEEZ M, GEENPR LN
ST HRAT -T2, Tods, HWIRFER S RIMDOEALDRH D
B & 121 Fisher OIERERME= R E 2 e, BB O
BIfR & Bratd 572912, Pearson D FE=RIHBIMRE % 5
Hi L7z, AEKMEZWT IS b %ICRE L, HEHRNT
213 SPSS Statistics 21 (IBM £f) & 7z,

. #R

1. FWERBNT+—7 2R

F g, WO AT r—< 2 &R L. fl
ERART 3L, RALHEA97.1%, FALHEA8T.6% Th
D, BMEESHEICE o, kST R, Wi
Lhlcar IRy U R,
7Y FOIRTHEERES, EIBEON=T T RO
FEBHBIC DR o7z, FHERGLE SD 1L, X BT

vag— R UK, N—TR

S T UL kAL B 230.06+0.03m, K {iZ #F £30.09+
0.04m CThH v, FMEENARIZ/NE ot YD
2o W T, BALRE230.09+0.02m, KL BE 230.14
+£0.04m TH Y, FBESARI/NENoT. ATy
7L, AL REA326.3+9.8° , FALEE 2146+
143° ThO, FMERAAREICKE o, HliEk#E
ATy T¥E,  BALREA1.30£0.290], FALEE
1.44+029[E TH D, WFEICHAE R LT BNLR
Mo fo. EERENERRIE, BAC#EAN0.91+50.18s, T
ALHEAN1.0110.13s TH Y, MFEICHE R AT AL
o,

2. SEHIFEEOBE

F 212, FHAMOMBEGREE R L. AT v 7O
EHOXIZHOWTIE, 47 NLE SD (X isy), 7
JEREHINL [ SD (X i3 L OVY B %y), fHERALE SD (Y
B5r) & ORICHEBERIEOHBENRA LI, AT v 7
L ORICHERERAOMENA LI, A7 e E
SD (X 45) 1o DWW Tk, e BEHIALE SD (X il/r
FOVY B5y), HHEROLE SD (Y ksy), EEKEHERRR
EOMICHEEREOHBENAR DI, fo it B AL E

777
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£1 WEHOHEHNT+—T2 X
T ER R Eh = fHER ST 2 K (%) FHERAZE SD (m) ATy TR WEEAT v 78 SEREHERRD
%) va—h mrrs A= XGRS IR Y RO (B ¢) (1) (s)
etV i
(r=12) 97.1 40.2 52.9 6.9 0.06-0.03  0.09--0.02 26.3+9.8 1.300.29  0.91+0.18
=
OLRE
(a-12) 87.6 39.2 443 16.5 0.090.04  0.14+0.04  14.6+14.3 1444029  1.01%0.13
=
HEZE * n.s n.s. * * * * n.s. n.s.
* =p<0.05, n.s.=no significant
*£2 HEBEOHEBEFRE
25 97D ﬁiﬂ?ﬁi& Z‘:;Em&fﬂ E:;Eﬁ&fm %i&t& FHERNLE | fhEkOLE 257 | Bk % | ke
[£5ox | MCHESD | AL SD | AL SD | A7 SD | SD SD | ok | R
(X pdy) | (Y RGy) | (Xpksy) | (Y Ry) | (Xkdy) | (Y lds)
AT v T OIELDE
AR BRI SD (X isy) | 0.836%
i RN SD (Y Zy) | 0.120 | -0.059
FE RN SD (X k4y) | 0.757*% | 0.510% | -0.229
Je AL SD (Y A4y) | 0.775% | 0.551% | -0.040 0.440%
FHERALE SD (X AL5Y) 0.397 0.346 | -0.098 0.491* | 0.161
HERALTE SD (Y f49) 0.682% | 0.659% | 0.343 0.402 0.371 0.545%
AT TG -0.431* | -0.379 0.300 | -0.520% | -0.329 | -0.398 | -0.215
Bk 2T v 7 ¥ 0.183 0.357 0.131 | -0.177 0.207 0.054 0.325 | -0.135
DEEREN R 0.315 0.562* | 0.031 | -0.058 0.256 0.098 0.368 | -0.261 0.825*
* = p<0.05
SD (X if57) lZ oW T, Z2 g ihr & SD (Y %)), N5 (FE - i, 2001). BACEEE, @2 — b

FHERAZE SD (X Hlisy) & OBNCHE R IEDMHBEN A 5
N, A7 v 7AELOMIIAERADHEBNR LN
7o HHERALIE SD (X ARAY) (\2OW T, HHERALIE SD (Y
B5y) & ORICHERIEOMBNA L. fliEk#E 2
Ty TEICONWTIE, RERENMERER & ORICAE R E
OFBERA LN, ZOMOEEMIZOWTIE, AE
TRMBRA B IR Do T

V. Z%

1. ATy THBDOIES DEER/BHINT+—7 R E
DRk
ERER D3I L OMHER N T v RlZ oW Th b &, il
BRI B A RICE <, Bk Y v R B
BEON—T 7 ROEIGNABIK» o7, T afl
KICBWTIX, =71\ RTOMEKE oo 256
\Z, JHERS A ORARENEZ TINS5 2 & 3G S
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B2 Dl OREICB T 29RO HIKIEE & D21l
(FROL > B2 A IZBT AR, B, RFEOLLEHSE

EARAK *, LR *, KA

Changes in Physical Activity of Infants in Different Play Environments: A Comparative Study of

Forests, Fields, and Houses in the Forest Kindergarten

Ayami TAMAKI*, Kenji UETA*, Akiko NAGAHAMA*

Abstract

In this study, we examined the changes in infants’ physical activity at each designated area including in
forest, field and house for activity in term of the number of steps and physical activity (METs * hour) using a
triaxial accelerometer. Using the OMRON Active Style Pro HIA-750C, we measured the number of steps and
physical activity (METs - hour) for a total of five children aged 3 to 6 years. The relationship between the number
of steps and the bivariate physical activity (METs * hour) was evaluated using Spearman's rank correlation
coefficient. The comparison test was performed by Friedman's test. When a significant difference was observed,
Bonferroni-type multiple comparison test was performed. A significant difference was observed between activity
areas in the daily number of steps and physical activity (METs * hour) ; X?> (2) = 8.4, p = .015.Moreover, the
daily number of steps and physical activity (METs * hour) in field were significantly higher than in house (p =
.013) . Therefore, the number of steps and physical activity (METs * hour) affect to change in how infants play.
In the forest, daily physical activity (METs * hour) was correlated with the number of steps. However, in field and
house, there was no significant correlation between the number of steps and physical activity (METs * hour) .
Therefore there are some cases which both the number of steps and physical activity (METs * hour) should be

used for the evaluation.

* SRR A AR HEHERL ST
Faculty of Sports and Health Science, Ritsumeikan University
525-8577 A ILEFIHE H1-1-1
1-1-1, Nojihigashi, Kusatsu-shi, Shiga, 525-8577
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Abstract

This study aimed to measure the extension angle of thoracic and lumbar areas during maximal extension
movement and examine the relationship between the thoracic-lumbar difference and range of motion, and injuries.
Fifty junior athletes participated in this study. The coordinates of the reflective markers were obtained and the
thoracic angle, lumbar angle, and thoracic-lumbar difference were measured. Orthopedic surgeons checked injury
to the lower back, lower legs, and feet and physiotherapists measured range of motion. There were no statistically
significant correlations between thoracic-lumbar difference and age. The thoracic-lumbar difference was not
significantly different between sex. The thoracic-lumbar difference was lower in participants with a suspected
lumbar injury. There was no statistically significant correlation between range of motion and thoracic-lumbar
difference. The measurement of flexibility of trunk extension adopted in the present study may enable us to
evaluate which could not be evaluated through conventional measurement. It is also useful to detect injury to the

lower back rather than the lower leg and foot.
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